AMENDMENTS TO THE CLAIMS: 

This listing of claims replaces all prior versions of claims in the application. 
Listing of Claims 

1-19. (canceled) 

20. (currently amended) A method of fabricating a semiconductor integrated 
circuit device comprising: 

{a) prov i d i ng a s e m i conductor substrat e hav i ng a f i rst ma i n surfac e , 

form i ng a f i r s t i nsu l at i ng fi l m ov e r said f i r s t ma i n s urfac e of sa i d 

s e m i conductor substrate, 

{g) form i ng an e mb e dd e d i nt e rconn e ct i on s l ot i n s a i d f i rst insu l ating fi l m 

ov e r th e main surfac e , 

(4) form i ng a conn e ct i ng hol e i n a bottom surfaco of sa i d embedd e d 

i nt e rconn e ction s l ot, conn e ct e d to a l ow e r conduct i ng lay e r, 

{e) form i ng a conduct i ng barri e r f il m ov e r a s urf a c e r e g i on of the f i r s t 

i n s u la t i ng f i lm out si d e s a i d e mb e dd e d i nt e rconn e ct i on slot and said conn e cting ho le 
and th e bottom s urfac e and c i do surfac e of sa i d omboddod i nt e rconn e ction s l ot and 
sa i d connoct i ng ho l e, 

(f) form i ng a m e ta l f il m h a v i ng copper as i ts main compon e nt over th e 
conduct i ng barr ie r film so as to fi ll sa i d e mb e ddod i ntorconnection clot and sa i d 
conn e ct i ng ho le , 

(g) r e moving th e m e ta l f i lm outs i d e sa i d e mb e dded i nt e rconn e ct i on 6 lot and 
sa i d conn e cting ho le by a chomica l m e chan i ca l po l ishing m e thod us i ng a po li sh i ng 
s l urry conta i n i ng an ox i d i z i ng ag e nt of copp e r a nd organ i c acid capab le of d i ssolv i ng 
an ox i d e of copp e r w i thin a corros i on r e gion of copp e r, thoroby forming an 
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e mb e dd e d m e ta l int e rconn e ct i on l ay e r having copp e r a s i ts ma i n compon e nt 
e mb e dd e d i n said i nt e rconn e ct i on slot and in ca i d conn e ct i ng ho le i n wh i ch sa i d 
conduct i ng barri e r f i lm i6 form e d, 

(h) p e rforming p l asma tr e atm e nt to th e s urfac e r e g i on of th e f i rst i n s u l ating 
fi l m and a surfac e of th e e mb e dd e d m e ta l i nt e rconn e ct i on lay e r i n a ga s atmosph e r e 
having r e duc i ng prop e rti es ; and 

( i ) aft e r st e p (h), form i ng a c a p i n s u l at i ng fi l m so as to cov e r sa id e mb e dd e d 
m e t al i nt e rconn e ct i on lay e r and th e upp e r surfac e of sa i d first insu l at i ng fi l m, 
wh e r ei n: 

th e conc e ntrat i on of compon e nts oth e r than copp e r in said e mb e dd e d m e ta l 
int e rconn e ct i on l ay e r i n th e fin i sh e d s e m i conductor i nt e grat e d c i rcu i t d e v i c e do e6 not 
e xc ee d 0.8At%, and 

th e fi l m thickn e ss of th e th i nn e st part of sa i d conducting barr ie r f i lm i n the s i d e 
w alls of s a i d e mb e dd e d i nt e rconn e ction sl ot and said conn e cting ho le is le ss than 10 

(a) forming a first insulating film over a first major surface of a wafer; 

(b) forming a groove in the first insulating film and a hole connected to a 
bottom surface of the groove in the first insulating film; 

(c) forming a barrier metal film over inner surfaces of the groove and the hole, 
and over an upper surface of the first insulating film; 

(d) forming a copper seed layer over the barrier metal layer inside and outside 
the groove and the hole by copper sputtering with a copper target having a purity of 
99.999% or more; 
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(e) forming a copper film containing copper as its principal component on the 
copper seed layer inside and outside the groove and the hole by electroplating so as 
to fill the groove and the hole; 

(0 removing the barrier metal film, the copper seed layer, and the copper film 
formed on the copper seed layer outside the groove and the hole so as to leave a 
copper interconnection in the groove and the hole, thereby exposing the first 
insulating film; 

(g) performing an ammonia plasma treatment to the exposed surface of the 
first insulating film and an upper surface of the copper interconnection; and 

(h) forming an insulating barrier film on the exposed surface of the first 
insulating film and the upper surface of the copper interconnection by plasma CVD, 

wherein the total concentration of components other than copper in the 
copper interconnection, when step (h) is completed, does not exceed 0.8At%, and 

wherein the film thickness of the thinnest part of the barrier metal film in the 
groove and the hole is less than 10 nm . 

21 . (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the purity of said copper 
target is not less than 99.9999%. 

22-31. (canceled) 

32. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the total concentration of 
components other than copper does not exceed 0.2At%. 
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33. (currently amended) [[A]] The method of fabricating a semiconductor integrated 
circuit device as defined in Claim 20, wherein the total concentration of components 
other than copper does not exceed 0.08At%. 

34. (currently amended) [[A]] The method of fabricating a semiconductor integrated 
circuit device as defined in Claim 20, wherein the total concentration of components 
other than copper does not exceed 0.05At%. 

35. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the total concentration of 
components other than copper does not exceed 0.02At%. 

36. (canceled) 

37. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the said film thickness of th e 
th i nn es t part of sa id conduct i ng barr ie r f il m in th e sid e wa ll s of said e mb e dd e d 
i nt e rconn e ct i on s l ot a nd sa i d conn e cting ho le is not more than 5nm. 

38. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the said film thickness of th e 
thinn e st part of sa i d conduct i ng barri e r f i lm i n th e s i d e walls of sa i d e mb e dd e d 
i nt e rconn e ct i on 6l ot and said connect i ng ho le is not more than 3nm. 
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39 - 41 . (canceled) 



42. (currently amended )[[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the said film thickness of th e 
th i ck e st part of sa i d conduct i ng barr ie r f il m i n th e s i d e wal l s of sa i d e mb e dd e d 
i nt e rconn e ct i on s lot and said conn e ct i ng ho le is not more than 2nm, or there is no 
conducting metal barrier film. 

43. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20 f wherein the a width of said 
e mb e dd e d i nt e rconn e ction s l ot groove does not exceed 0.4/ym. 

44. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the a width of said 
e mb e dd e d i nt e rconn e ct i on s lot groove does not exceed 0.25//m. 

45. (currently amended) [[A]] The method of fabricating a semiconductor 
integrated circuit device as defined in Claim 20, wherein the a width of said 
e mb e dd e d int e rconn e ction s lot groove does not exceed 0.2//m. 
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